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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee 
set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 
this application is eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous 
Office action has been withdrawn pursuant to 37 CFR 1.114. Applicants submission 
filed on January 9, 2006 has been entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

3. Claim 36 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 36 recites the limitation "said 
planarized surface". There is insufficient antecedent basis for a "planarized surface" 
in either claim 36, 33, 31, 30 or 29. Claim 36 should apparently depend on claim 
35. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 
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(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

5. Claims 1-4 and 10 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Daneman et al. '887. 

Daneman et al. discloses a MEM device comprising a movable micro- 
machined structure (fig. 9A, 911) and a conductive diamond material defining an 
abrasion resistive contact area (read as resistive to stiction, abstract) disposed 
along a surface of the structure (922-928; col. 11, lines 12-17); and the device 
operates as a relay switch with a lever mechanism (col. 4, lines 44-49) that is 
inherently subject to abrasion as it closes. 

6. Claims 11, 13-19 and 27-28 are rejected under 35 U.S.C. 102(b) as being 
anticipated by De Los Santos et al. '611. 

De Los Santos et al. discloses a MEM device comprising a moveable 
mechanism (fig. 2, 28) residing adjacent a substrate (22); an abrasion resistant 
material (read as a stiction resistant material; col. 1, lines 63-65) localized on a 
first portion of the movable mechanism (30b); a first contact region localized on the 
substrate that attracts the moveable mechanism toward the substrate (40b) such 
that the abrasion resistant material becomes operationally coupled to a second 
contact region (24b) comprising an abrasion resistive material that resides on the 
substrate, wherein the second contact material is similar to the first portion 
material; the second contact region comprising a first RF contact portion and a 
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second RF contact portion such that the movable mechanism shorts the first and 
second RF contacts (fig. 7, 24b; RF IN & OUT); a third contact region operable to 
pull back the moveable mechanism from being attracted to the second contact 
region (fig. 2, 38a); the moveable mechanism further comprising a first anchor 
portion (34) and a second anchor portion (32) integral to a top surface of the 
substrate, wherein the first anchor portion is a dielectric layer that prevents the 
lever mechanism from physically coupling to the third contact region when the first 
contact region is energized. It is inherent that the first portion of the mechanism 
would be subject to abrasion as the first portion of the mechanism becomes 
operationally coupled to the second contact region. 

7. Claim 37 is rejected under 35 U.S.C. 102(b) as being anticipated by Huang et 
al. x 353. 

Huang et al. discloses a MEM device comprising a moveable mechanism (fig. 
5, 134) residing adjacent a substrate (110); an abrasion resistant material 
(tungsten, for example; col. 2, lines 55-59) localized on a first portion of the 
movable mechanism (135); a first contact region (125) that attracts the moveable 
mechanism toward the substrate such that the abrasion resistant material becomes 
operationally coupled to a second contact (122); and further comprising an integral 
enclosure to enclose the MEM device (150). 

8. Claims 39-40, 42-50 and 52-57 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tilmans et al. '072. 

Tilmans et al. discloses an integral micro-machined structure for enclosing a 
MEM device and method of manufacture thereof (fig. 12), comprising providing a 
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substrate (121), fabricating a vertical structure extending from the substrate 
(switch in cavity area) and fabricating a cover over the substrate structure (122), 
wherein the cover defines a tortuous channel (labyrinth path, top down view, fig. 1) 
and covers a plurality of MEM devices (fig. 16, col. 6, lines 54-61), sacrificial 
material is removed through the channel (col. 7, lines 42-49), and a sealing 
member engaging the channel (123); and an inert (and thus arc preventing) 
gaseous material or vacuum sealed state inside the enclosure (col. 2, lines 1-8). 

Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skili in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

10. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Daneman et al. '887 in view of Lin et al. (NPL Reference "U"). 

Daneman et al. discloses all of the elements of the claim as discussed above 
including a lever mechanism, but the reference does not explicitly teach the lever 
mechanism to have a rib enforced lever. Lin et al. teaches a moveable micro- 
machine switch structure using a rib enforced lever (fig. 1; page 93-95, section 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the rib enforced lever of Lin et al. in the switch 
mechanism of Daneman et al. One would have been motivated to do this because 
a rib enforced lever was known to increase the lever stiffness and prevent 
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deformation of the lever, improving the performance of the device (Lin et al., page 
93, section 1). 

11. Claim 6-8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Daneman et al. '887 in view of Huang et al. '353. 

Daneman et al. discloses all of the elements of the claims including a micro- 
machined structure, but does not explicitly teach an integral enclosure having an 
aperture over the structure. Huang et al. teaches a micro-machined structure with 
an integral enclosure having an aperture over the structure (figs. 5-6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the enclosure of Huang et al. in the structure of 
Daneman et al. One would have been motivated to do this because using an 
enclosure was a well known method of hermetically sealing a micro-machined 
structure to protect it from the environment, thus improving the performance of the 
device (Huang et al., col. 4, lines 31-33). 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over De 
Los Santos et al. '611 in view of Daneman et al. '887. 

Los Santos et al. '611 discloses all of the elements of the claim as discusses 
above including an abrasion resistant material on a first portion of the moveable 
mechanism, but the reference does not explicitly teach the use of a diamond 
material as an abrasion resistant material. Daneman et al. teaches a MEM device 
comprising a movable mechanism with a diamond abrasion resistant material on a 
first portion of the moveable mechanism (fig. 9A; col. 11, lines 12-17). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the diamond material of Daneman et al. in the MEM 
device of Los Santos et al. One would have been motivated to do this because 
diamond was well known in the art to be extremely hard and abrasion resistant, 
and thus would have improved the performance of the device. 
13. Insofar as definite, claims 20-23, 29-31, 34-36 and 38 are rejected under 35 
U.S.C. 103(a) as being unpatentable over De Los Santos et al. '611 in view of Lin et 
al. (NPL Reference XX U"). The process limitations of planarization by chemical- 
mechanical polishing found in claims 22 and 23 invoke the product-by-process 
doctrine. Product-by-process claims are not limited to the manipulations of the 
recited steps, only the structure implied by the steps (MPEP § 2113). For example, 
anticipation of claim 23 does not require the metallic layer to be processed using a 
CMP step. 

a. Regarding claims 20-23, De Los Santos et al. teaches all of the 
elements of the claims including a moveable mechanism, but does not 
explicitly teach a second surface on the mechanism comprising a metallic rib. 
Lin et al. teaches a moveable micro-machine switch structure using a metallic 
rib enforced lever (page 95, section 3.1). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the metallic rib enforced lever of Lin et 
al. in the switch mechanism of De Los Santos et al. One would have been 
motivated to do this because a rib enforced lever was known to increase the 
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lever stiffness and prevent deformation of the lever, improving the 
performance of the device (Lin et al., page 93, section 1). 
b. Regarding claims 29-31, 34-36 and 38, De Los Santos et al. discloses 
a MEM switching device comprising a lever mechanism (fig. 2, 28) residing 
along a surface of a substrate (22) having an anchor mechanism (34/32) 
extending from the surface; a first contact region deposited on the substrate 
(38b) and capable of being energized to attract the lever toward the 
substrate, such that the lever becomes electrically coupled to a third contact 
(fig. 7, 24b, RF IN & OUT) that comprises a first and second micro-strip line; 
and a second contact region that pulls back the lever from being electrically 
coupled to a third contact region (38a). 

De Los Santos et al. does not explicitly teach an integral conductive rib 
on the lever mechanism. Lin et al. teaches a moveable micro-machine 
switch structure using an integral conductive rib enforced lever (page 95, 
section 3.1). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the integral conductive rib enforced lever 
of Lin et al. in the switch mechanism of De Los Santos et al. One would have 
been motivated to do this because a rib enforced lever was known to 
increase the lever stiffness and prevent deformation of the lever, improving 
the performance of the device (Lin et al., page 93, 3 rd paragraph). 



Application/Control Number: 10/689,167 Page 9 

Art Unit: 2891 

13. Claims 24-26 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over De Los Santos et al. '611 in view of Lin et al. (NPL Reference 
W U"), and further in view of Huang et al. x 353. 

a. Regarding claims 24-26, De Los Santos et al. in view of Lin et al. 
teaches all of the elements of the claims as discussed above including a pull- 
back contact, but does not explicitly teach an integral enclosure comprising 
an electrical shield. Huang et al. teaches a MEM switch device with an 
integral enclosure comprising an electrical shield (fig. 5, 150). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the enclosure of Huang et al. in the 
moveable mechanism device as described by De Los Santos et al. in view of 
Lin et al. One would have been motivated to do this because an enclosure 
with an electrical shield would prevent RF signal loss and protect the device 
from the environment, thus improving the device performance (Huang et al., 
col. 1, lines 46-52). 

b. Regarding claim 32, De Los Santos et al. in view of Lin et al. teaches 
all of the elements of the claims as discussed above including a conductive 
rib enforced lever, but does not explicitly teach the conductive rib material to 
be copper. Huang et al. teaches a MEM switch device wherein the lever 
material is copper (fig. 5, 134; col. 3, lines 32-34). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the conductive copper material of Huang 
et al. in the rib enforced lever as described by De Los Santos et al. in view of 
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Lin et al. One would have been motivated to do this because copper metal 
was a well known material used in MEM switches due to its low thermal 
expansion coefficient, which would have allowed stable operation of the 
switch throughout temperature variations (Huang et al., col. 3, lines 32-34). 

14. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over De 
Los Santos et al. x 611 in view of Lin et al. (NPL Reference "U"), and further in view 
of Daneman et al. x 887. 

De Los Santos et al. in view of Lin et al. teaches all of the elements of the 
claims as discussed above including a conductive rib enforced lever, but does not 
explicitly teach the conductive rib material to be diamond. Daneman et al. '887 
teaches a MEM switch device wherein the lever material comprises diamond (fig. 
9A; col. 11, lines 12-17). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the conductive diamond material of Daneman et al. in 
the rib enforced lever as described by De Los Santos et al. in view of Lin et al. One 
would have been motivated to do this because diamond was well known in the art 
to be extremely hard and abrasion resistant, and thus would have improved the 
performance of the device. 

15. Claims 41 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tilmans et al. '072 in view of De Los Santos et al. '611. 

Tilmans et al. discloses all of the elements of the claims as discussed above 
including a micro-machined structure for enclosing a MEM device, but does not 
explicitly teach the structure to comprise a contact region acting as a pull-back 
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contact for a MEM device and acting as a shield for electromagnetic radiation. De 
Los Santos et al. teaches a micro-machined structure comprising a contact region 
acting as a pull-back contact for a MEM switch device (fig. 7, 38a; col. 41-47) and 
as a shield for electromagnetic radiation (metal/dielectric layer would inherently 
shield EM radiation; col. 5, 55-60). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the contact region of De Los Santos et al. in the micro- 
machined structure of Tilmans et al. One would have been motivated to do this 
because including a pull-back mechanism would have decreased the overall 
switching time of the device and an electromagnetic shield would have prevented 
signal loss, thus improving the performance of the device. 
16. Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tilmans et al. x 072 in view of Daneman et al. x 887. 

Tilmans et al. discloses all of the elements of the claim as discussed above 
including a micro-machined structure for enclosing a MEM device, but does not 
explicitly disclose the MEM device to comprise diamond. Daneman et al. teaches a 
micro-machined structure wherein the device comprises diamond (fig. 9A; col. 11, 
lines 12-17). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the diamond material of Daneman et al. in the device of 
Tilmans et al. One would have been motivated to do this because diamond was 
well known in the art to be extremely hard and abrasion resistant, and thus would 
have improved the performance of the device. 
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Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ruan et al. '212 discloses a micro-machined switch having a cantilever beam, 
a contact to electrically attract the beam to a substrate, and an enclosure 
surrounding the beam. 

Krauss et al. '601 discloses a micro-machined cantilever sensor comprising . 
diamond material in the beam. 

Chan et al. '296, Reid 172, Bifano x 635, and Kaiser et al. x 195 disclose MEM 
switch devices comprising a cantilever beam and a contact to electrically attract the 
beam to a substrate. 

18. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Steven J. Fulk whose telephone number is (571) 
272-8323. The examiner can normally be reached on Monday through Friday, 
9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bill Baumeister can be reached on (571) 272-1722. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 
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19. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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